Ectopic serotonin accumulation and efflux in rat mesencephalic slices after prior tissue 'radiolabelling'.
Radiolabelling of brain tissue has long been used to facilitate detection of transmitter efflux, on the assumption that egress of tritiated monoamines reflects that of the endogenous transmitter. The present study tested the hypothesis that the application of exogenous serotonin (5-HT) to mesencephalic slices, in the manner used during a typical radiolabelling protocol, leads to efflux of 5-HT from physiologically inappropriate loci such as other non-serotonergic neurones. We used fast cyclic voltammetry (FCV) to determine the effect of tissue pre-incubation with 5-HT on electrically-stimulated 5-HT efflux and reuptake in rat mesencephalic slices. Seven subregions were studied, including the dorsal raphe nucleus (DRN), dorsomedial periaqueductal grey (PAGdm) and the oral part of the pontine reticular nucleus (PnO). In control slices (pre-incubated without 5-HT), stimulated 5-HT efflux was only detectable in DRN, PAGdm and occasionally in PnO. In slices incubated in 5-HT (100nM) for 30min, stimulated 5-HT efflux was detected in all seven subregions studied. In such slices, citalopram (75nM) increased efflux and reuptake t(1/2) in DRN to 201+/-21 and 487+/-117% of pre-drug values (P<0.05) but had no significant effect on either measure in PnO. The 5-HT1 autoreceptor agonist, 5-carboxamidotryptamine (5-CT, 100nM) decreased efflux in DRN by 54+/-6% (P<0.05), but was without effect (10+/-14%) in PnO. The present results show that pre-incubation in 5-HT allows stimulated 5-HT efflux from regions of the mesencephalon other than DRN and PAGdm. This stimulated 5-HT efflux is apparently not influenced by 5-HT transporters or 5-HT1 autoreceptors, suggesting that efflux is ectopic, an artefact of the pre-incubation process. In summary, incubation of rat mesencephalic tissue in 5-HT, in the manner of a typical radiolabelling protocol, results in stimulated 5-HT efflux from non-physiological sites. The results of such transmitter efflux studies should thus be interpreted with caution.